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Figure     2. 


Location   of    test    sections. 
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Figure    4.  Fault  meter 


Figure    5.  Rut  meter 
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Figure    6.  Major    bleeding.      Note    intensity,    continuity, 

and     blackness    of     bleeding    area.       Wh^te 
paper    on    the    pavement    is    approximatly 
II    inches     long. 


Figure    7.  Intermediate     bleeding.      This    stage    of 

bleeding    is    discontinuous    end    is    of    non- 
uniform   intensity. 


Figure    8.  Strip    of    minor    bleeding    in  center   foreground. 


Figure    9 . 


Major     Ravelling, 
ravelled     areas. 


Note    severity    of 


Figure   10.  Intermediate     ravelling    in    the    center    and 

along     the    right    edge    of     the    pavement. 


Figure      n.         Minor     ravelling    of    o     rough    textured    flexible 
pavement. 
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Figure    12.         Bureau   of    Public    Rooids     Roughometer.       I  he- 
recording     wheel    is    in   o    raised     position. 
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Figure     13.  AASHC       Slope      Prof  ilometer.      Note     the 

double     set     of     wheels     used    to     measure 
slope     variation     and     the     calibrated     odometer 
wheel. 


Figure     14.  Overall     view    of     the     AASHO     Slope 

Profilometer      and      Truck. 


Figure     15.  CHLOE      Profilometer 


A      single     set    of 
wheels     are     user!     *0     measure     slope 

vor  iatfon 
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Figure    16.         Texture     meter.      Note    the     prongs,    dial,   and 
deformable      ribbon. 
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Figure     17.  Kentucky     accelerometers     mounted      on 

passenger's      chest. 


Figure       18,         University       of       Michigan     Prof  Hornet  er. 
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Figure     19.         General     Motors     Device 
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Figure     20.         Purdue     tire     pressure    device    mounted   on 
test     vehicle. 
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Figure     21 


Rating     card. 
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Figure    26        Example    of    Individual    Ratings     vs.     Mean     Panel 

Ratings 
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Figure   27.        Comparison    of     professional    and    lay    panels. 
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Figure    28.      Acceptability    vs    mean     rating. 
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Figure     29.     Unacceptability    vs    mean     rating 
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Figure    30.      Acceptability    vs    mean     rating 
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Figure     32.      Acceptability     vs    mean     rating. 
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Figure      33.      (Jnaccpptability     vs     mean     rating. 
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Figure     34.      Acceptability     vs    mean     rating. 
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Figure    41      Mean     Panel    Rating      vs      Roughness     by    University 

of     Michigcn     Pronlometer 
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Figure    42       Mean      Panel     Rating        vs.       L  og  (  1+    SV  ) 
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Figure    43     Mean      Panel     Rating        vs.      Log     (I -Hex.) 
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Table  20  Key  to  Column  Numbers  For  Data  Tabulation  in  Tablfc  3o 


Column  Number 


Item 


Foxsn  of  Data 


Test  section  number 
Pavement  type 
Gracking  plus  patching 

Maan  rut  depth 

Indiana  Roughometer 

Illinois  Roughometer 

BPR  Roughcraater 

Hew  York  Roughometer 

Tennessee  Roughometer 

Michigan  Roughometer 

Michigan  Roughometer 

University  of 
Michigan  Profilometer 

Kentucky  Accelerometer, 
40  saph 

Kentucky  AcceleromsterP 
51*5  arph 

Kentucky  Accelerometer, 
60  raph 

AASHO  ProfHometer 

AASHO  Profilometer 

CHLOE  Profilometer 

CHLOE  Profilometer 

Texas  Texturemeter 


Sealed  ■*  unsealed  cracks,  ft/1000  ft 
of  pavement  plus  bituminous  patching  + 
Map  cracking  ft2/l000  ft2  of  pavement 

Inches 

Roughness,  inches/mile 

Roughness^  inches/mile 

Roughness,  inches/mile 

Roughness,  inches/mile 

Roughness,  inches/rails 

Roughness*  inches/mile 

Acceleration,  g8s/mile 

Roughness  Index,  outer  tdieei  path 

Acceleration  Index,  40  mph 

Acceleration  Index,  51°  5  mph 

Acceleration  Index,  60  mph 

Mean  slope  variance 

1  +  mean  slope  variance 

Mean  slope  variance 

1  *  mean  slop  variance 

Average  reading  both  wheel  paths  , 
inches  x  103 
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Tablo  20  (Cont'd)  Key  to  Column  Numbers  For  Data  Tabulation  in 
Table  3 


Column  Number 


Item 


Form  of  Data 


South  Dakota 
Texturemeter 


South  Dakota 
Roughometer 

Minnesota  Roughometer^, 
Electrical  Recorder 

Minnesota  Roughometer, 
Mechanical  Recorder 

Mean  Overfall  Panel 
rating 

Raveling,  Minor 

Raveling,  intermediate 

Raveling,  Major 

Bleeding,  Minor 

Bleeding,  intermediate 

Bleeding,  Major 

Mean  rut  depth, 
right  -wheel  path 


Average  reading,  outer  wheel  path, 
inches  x  10^ 


Roughness,  inches/mile 
Roughness,  inches/mile 
Roughness,  inches/mile 

.       2 

Area  /  1000  ft  of  pavement 

Area  /  1000  ft2  of  pavement 
Area  /  1000  ft*  of  pavement 
Area  /  1000  ft  of  pavement 
Area  /  2.000  ft  of  pavemsnt 
j\rea  /  1000  ft  of  pavement 

Inahes 


Mean  rut  depth, 
left  vjheei  path 

Inches 

Maximum  rut  depth 

Inches 

Blowups 

Area  / 

2-Jaximum  Longitudinal 
fault 

Inches 

Number  of  Longitudinal 

faults  greater  than 
0o2  inch 

Area  /  1000  ft  of  pavement 


Number  of  longitudinal 
faults  less  than  0»2  in. 
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Table  2<>  (Cont'd)  Kay  to  Column  Numbers  For  Data  Tabulation  in 
Table  3 


Column  Number 

Item 

Form  of  Data 

39 

Average 
Longitudinal  fault 

Inches 

40 

Unsealed  crack3 

9 

Lsngth  /  1000  ft  of  pavement 

41 

Number  of  transverse 
faults  greater  than 
0o2  inch 

42 

Number  of  transverse 
faults  less  than 
0o2  inch 

43 

Maximum  transverse 
fault 

Inches 

44 

Average  transverse 
fault 

Inches 

45 

Sealed  cracks 

/       2 

Length  /  1000  ft  of  pavement 

46 

Joints 

Length  /  1000  ft2  of  pavement 

47 

Bituminous  patching 

Area  /  1000  ft  of  pavement 

48 

Right-of«'Way  width 

Feet»-Keasured  from  pavement  edge 
to  Q0W  line 

49 

Shoulder  -width 

Feet 

50 

Length  of  test  section 

Feet 

51 

Width  of  te3t  section 

Feet 

52 

Has  pavement  been 
viidened? 

Yes  or  No 

53 

54 

55 
56 
57 


Highway  classification 
of  test  section 

Mean  HKB  Committee 
Panel  rating 

Mean  AAS:i0  Panel  rating 

Mean  Lay  Panel  rating 

Map  cracking 

Purdue  Tire  Pressure 


Primary  or  secondary 


Ares*  /  1000  ft2  of  pavement 
EMS 
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Table  4o  Key  to  Identification  of  Row  Numbers  for  Matrix  in  Table  £  (Rigid  Pavements) 


Identification 
Number 


Item 

Gracliing  plus  patching 
Indiana  Roughometer 
Illinois  Roughometer 
BPR  Roughometer 
New  York  Roughometer 
Tennessee  Roughometer 
Michigan  Roughometer 

(RoUghl503S) 

Michigan  Roughometer 
(Acceleration) 

Michigan  Profilomster 

Kentucky  Accelerometer, 
40  mph 

Kentucky  Accelerometer, 
51o5  mph 

Kentucky  Accelerometer, 
60  mph 

AASHO  Prof ilomaters 

CHIDE  Profilomster, 
SV 

Texas  Texturemeter 

South  Dakota  Texturemeter 

South  Dakota  Roughometer 

Minnesota  Roughometer^ 
Electrical  Recorder 

i-Iinne3ota  Roughometer^ 
KeRh-jnical  Record-!1' 


Identification 
Number 

20 
21 
22 


Item 


23 

24 
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Bituminous  patching 

Right-of-way  v&dth 

Shoulder  width 

Width  of  test  section 

Mean  HRB  Committee  Panel 
Rating 

Mean  AASHO  Panel  Rating 

Mean  Lay  Panel  Rating 

Root  msan  squar??  force 
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able     4     Key  to  Identification  of  Row  Itoiber  for  Matrix  Table   7    (Overlay  PavearentB) 


:  ition                        Itom 

Identification 
Number 

Item 

1 

Cracking  plus  patching 

22.                  Raveling  Minor 

2 

Ifean  rut    depth 

23 

Raveling,  Intermediate 

3 

Indiana  Roughomster 

24 

Raveling,  Major 

4 

Illinois  Rougher  ter 

25 

Bleeding^  Minor 

5 

BPR  Roughomater 

Bleeding^   IntenascLL 

6 

New  York  Roughoiaeter 

27 

Bleeding^  Major 

7 

S 

Tennessee  Roughometer 

Michigan  Roughomster 
(Roughness) 

28 

29 

Mea                       ..:  right 
whs 

Mean  ru&    depth,  left 

9 

Michigan  Roughcineter 
(Acceleration) 

3C 

wheel  path 
Maximum  tfinfc    depth 

10 

Michigan  Profilometer 

"31 

BlOT/jupa 

11 

Kentucky  Accelerometer, 
40  nsph 

Klentucky  Aeceleroraeti 

51„5  npli 

32 

Unsealed  cracks 

12 

33 

Number  of  transverse 
faults  loss  than 
0o2  inches 

13 

Kentucky  Accelerorcieter., 
60  ffiph 

34 

Maximum  transverse  fault 

14 

AASHO  Prof ilometer,  SV 

35 

Average  transverse  fault 

15 

GRXOE  Profilometer,  SV 

36 

Sealed  cracks 

16 

Texas  Texturejaetor 

37 

Bituminous  patching 

17 

South  Dakota  Textureiaeter 

33 

Right-of-way  width 

IS 

South  Dakota  Roughoiaeter 

39 

Shoulder  width 

19 
20 

Minnesota  Roughoiaeter, 
Electrical  Recorder 

Minnesota  Roughometer 
Mechanical  Recorder 

40 
41 

42 

Width  of  test  section 

Mean  HRB  Coiamittee  Panel 
rating 

Mean  AASHO  Panel  rating 

21 

Mean  Over-all  Panel  rating 

43 

Mean  Lay  Panel  rating 

44 

Hoot,  mea                -  force 
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able  g   Key  to  Identification  of  Row  Numbers  for  Matrix  in  Table  9  (Flexible  Pavemer&s) 


Identification 

Number 

Item 

Identification 
Number 

Item 

1 

Cracking  plus  patching 

21 

Mean  Over-all  Panel  rating 

2 

Mean  rut  depth 

22 

Raveling,  minor 

3 

Indiana  RQUghcmeter 

23 

Raveling,  intermediate 

4 

Illinois  Roughozaeter 

24 

Raveling,  major 

5 

BPR  Roughometer 

25 

Bleeding,  minor 

6 

New  York  Roughoraster 

26 

Bleeding,  interrasdiat^ 

7 

Tennessee  Roughometer 

27 

Bleeding^  Kajor 

8 

Michigan  Roughometer,, 
(Roughness) 

23 

Maan  rufc  depth  right 
wheel  path 

Michigan  Roughcmeter^ 
(Acceleration) 


29 


10 

Michigan  Prof  ilomete:^ 

JO 

11 

Kentucky  Acceleromsttir, 
\0  mph 

31 

12 

Kentucky  Acceleromabor, 
51o5  mph 

32 
33 

13 

Kentucky  Accelsromster^ 
60  mph 

AASHO  Prof ilometer,  SV 

34 

14 

35 

15 

CHLOS  Profilomater,  SV 

36 

16 

Texas  Textureasster 

37 

17 

South  Dakota  Texturemeter 

38 

13 

South  Dakota  Roughometer 

39 

19 

Minnesota  Roughamater, 
Electrical  Recorder 

40 

20 

Minnesota  Roughometer, 
Mechanical  Reoorc 

Mean  rut  depth  left 
wheel  path 

Maximum  jufe  depth 

Unsealed  uracks 

Bituminous  patching 

Right-of-way  width 

Shoulder  \d.dth 

Vfidth  of  test  section 

Mean  HRB  Committee  Panel 
rating 

Mean  AASHO  Panel  rating 

Mean  Lay  Panel  rating 

Map  cracking 

Root  mean  square  force 
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■Table.  10  Equipment  Equations  for  Rigid  Pavements 
(  ST  ) 

ST  »  A  +  A.F 

o    I 

where: 

SV  =  Slope  Variance  AASHO  Profilometer 
A0=  Intercept 
A,  =  Constant 
F  =  Function  of  equipment  measurement 


Eauipment 

Factor  "F" 

Coefficients 

St»d 

Corr. 

Error 

Coeff. 

A. 

A, 

Ind.  Rough. 

Roughness 

-45.16 

0.556 

14.61 

0.8O 

111.  Rough. 

it 

-38.18 

0.509 

14.77 

0.79 

BPR     Rough. 

ii 

-39.10 

0.494  ' 

14.53 

0.80 

N.T.  Rough. 

H 

-36.53 

0.484 

13.03 

0.84 

Tenn.  Rough. 

rt 

-37.53 

0.505 

12.21 

0.86 

Mich.  Rough. 

II 

-26.61 

0.176 

12.40 

0.86 

Mich.  Rough. 

Acceleration 

-30.34 

0o041 

15.13 

0.78 

Minn.  Rough. 

Roughness  (E) 

-42.60 

0.520 

14.22 

0.81 

Minn.  Rough. 

(M) 

-43.33 

0.538 

15.36 

0.77 

3.  D.  Rough. 

ii 

-39.73 

0.510 

14.56 

0.30 

U.  of  Mich.  Prof. 

n 

-27.51 

0.290 

11.65 

0.88 

AASHO  Prof. 

SV 

AASHO  Prof. 

Vsv 

AASHO  Prof. 

log   (1+ST) 

CHLOE  Prof. 

5V 

-  6c76 

1.237 

18.44 

0.65 

CHLOE  Prof. 

VsT 

-24.57 

10.00 

19.13 

0.61 

CHLOE  Prof. 

log   (1+ST) 

-37.47 

43.15 

20.04 

0.56 

Texas  Texture 

Texture 

4.59 

8.60 

16.18 

0.74 

3.  D.   Texture 

n 

6.33 

6.82 

18.34 

0.65 

Kent'ky  Accel. 

Accel.   Index  (40) 

-56.53 

0.154 

15.50 

0.77 

Kent'ky  Accel. 

"            "       (51.5) 

-37.27 

0.109 

19.13 

0.61 

Kent  *ky  Accel. 

"            n       (60) 

-39.61 

0.097 

2C.28 

0.54 
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•Table.  11    Equipment  Equations  for  Rigid  Pavements 
(   (Jsf  ) 
\fSV  s  A+ A.F 

o         ■ 

where: 

57=  Slope  Variance  AA3H0  Profilometer 
A0=  Intercept 
A,  •=  Constant 
F  =  Function  of  equipment  measurement 


Equipment 

Factor  nF" 

Coefficients 

stm 

Corr. 

Error 

Coeff. 

A* 

A, 

Ind.  Rough. 

Roughness 

-2.63 

0.056 

0.98 

0.89  ' 

111.  Rough. 

n 

1.96 

0.052 

0.98 

•   0.89 

BPR     Roughs 

it 

-1.92 

0.049 

1.04 

0.88 

N.T.  Rough. 

u 

-1.59 

0.047 

0.88 

0.91 

Term.  Rough. 

n 

-1.64 

0.049 

0.81 

0.93 

Mich.  Rough. 

ii 

-0.59 

0.017 

0.76 

0.94 

Mich.  Rough. 

Acceleration 

-1.18, 

0.028 

0.80 

0.93 

Minn.  Rough. 

Roughness  (E) 

-2.27 

0.051 

0.99 

0.89 
*0.87 

Minn.  Rough. 

n            (M) 

-2.51 

O.C55 

1.06 

3.  D.  Rough. 

it 

-1.99 

0.050 

1.03 

0.88 

U.  of  Mich.  Prof. 

M 

-o06l 

0.028 

0.80 

0.93 

AA5H0  Prof. 

Sv 

AA3H0  Prof. 

Vsv 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

SV 

CKLOE  Prof. 

Vsv 

-0.64 

1.03 

1.56      . 

0.70 

CHLOE  Prof. 

log  (1+SV) 

Texas  Texture 

Texture 

2. 58 

0.140 

1.53 

0.71 

S.  D.  Texture 

ti 

-.71 

0.595 

1.68 

C63 

Kent'ky  Accel. 

Accel.  Index  (40) 

-4.05 

0.016 

0.99 

0.89 

Kent 'ky  Accel. 

"       (51.5) 

-2.26 

0.012 

1.47 

0.74 

Kent'ky  Accel. 

■            "       (60) 

-2.75 

0.011 

1.59 

0.68 

CHLOE  Prof.   * 

VBT 

CV7G 

0.91 

,  lysis 
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liable.  12_  Equipment  Equations  for  Rigid  Pavements 
(   Indiana  Rou'ghometer  ) 

R  =  A  +  A.F 

o         • 

where: 

R       Roughness   (  in./  mi.) 

A0*  Intercept 

A,  =  Constant 

F  =  Function  of  equipment  measurement 


Eauipment 

Factor  "F" 

Coefficients 

St'd 

Corr. 

* 

Error 

Coeff. 

A0 

A, 

Ind.  Rough. 

Roughness 

. 

111.  Rough. 

it 

12.35 

0.918 

3.16 

1.00 

BPR     Rough. 

ii 

12.29 

0.377 

4.98 

0.99 

N.T.  Rough. 

it 

22.02 

.0.814 

5.44 

0.99 

Tenn.  Rough. 

N 

22.62 

0.828 

5.49 

0.99 

Mich.  Rough. 

11 

41.8 

0.29 

7.30 

0.98 

Mich.  Rough. 

Acceleration 

25.9 

0.074 

5.63 

0.99 

Minn.  Rough. 

Roughness  (E) 

7.97 

0.907 

6.20 

0.98 

Minn.  Rough. 

■            (M) 

0.69 

0.991 

4.39 

0.99 

5.  D.  Rough. 

n 

10.91 

0.906 

4.65 

0.99 

U.  of  Mich.  Prof. 

it 

a. 75 

0.459 

8.67 

0.97 

AA3H0  Prof. 

37 

95.20 

1.14 

20.93 

0.80 

AASHO  Prof. 

Vsv 

60.67 

14.22 

15.61 

0.89 

AASHO  Prof. 

log  (1*SV) 

44.79 

60.90 

19.57 

0.82 

CHLQE  Prof. 

sv 

73.16 

2.024 

23.37 

0.74 

CHLOE  Prof. 

VSV 

42.14     • 

16.804 

24.17 

0.72 

CHLOS  Prof. 

log  (l+SV) 

21.23 

74.594 

25.59 

0.67 

Texas  Texture 

Texture 

99.37 

9.205 

28.77 

0.55 

3.  D.   Texture 

it 

101.62    , 

7.066 

30.50 

0.47 

Kent'ky  Accel. 

Accel.   Index  (40) 

-  20.77 

0.277 

9.04- 

0.97 

Kent 'ky  Accel. 

"       (51.5) 

1.78 

0.220 

17.57 

0.86 

Kent'ky  Accel. 

••             "       (60) 

-    5.46 

0.200 

21.51 

0.78 
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.Table.  13.  Equipment  Equations  for  Overlay  Pavements 
(  SV  ) 

SV  =  A  +  A.F 
where: 

SV  =  Slope  Variance  AASHO  Profilometer 
A0«  Intercept 
A,  =  Constant 
F  =  Function  of  .equipment  measurement 


Equipment 

Factor  "F" 

-    Coefficients 

St'd 

Corr. 

Error 

Coeff. 

Ao 

A, 

Ind.   Rough. 

Roughness 

-41.52 

0.532 

3.84 

0.99     . 

111,.  Rough. 

n 

-26.25 

0.427 

4.48 

0.98 

BPR     Rough. 

u 

-34.08 

0.474 

4.90 

0.98 

N.T.  Rough. 

it 

-30.34 

0.446 

6.44 

0.96 

Tenn.  Rough. 

n 

-30.50 

0.447 

3.89 

0.99 

Mich.  Rough. 

n 

-14.62 

0.135 

3.05 

0.99 

Mich.  Rough. 

Acceleration 

-20.14 

0.036 

10.54 

0.88 

Minn.  Rough. 

Roughness  (E.) 

-27.82 

0.425 

4.26 

0.98 

Minn.  Rough. 

"            (M) 

-29.13 

0.467- 

5.04 

0.97 

S.  D.  Rough. 

it 

-29.72 

0.410 

4.68 

0.98 

U.  of  Mich.  Prof. 

it 

-15.35 

0.240 

4.71 

0.98 

AASHO  Prof. 

SV 

. 

AASHO  Prof. 

Vsv 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

SV 

-  1.29 

1.11. 

6.15 

0.96 

CHLOE  Prof. 

VsT   - 

-25,8 

lli  57 

6.36 

0.96 

CHLOE  Prof. 

log  (1+SV) 

-48.5 

59.05 

9.34 

0.91 

Texas  Texture 

Texture 

13.22 

1.24 

21.63 

0.25 

S.  D.   Texture 

it 

8.79 

2.702 

18.36 

0.57 

Kent'ky  Accel. 

Accel.  Index  (40) 

-24.75 

0.109 

18.27 

0.58 

Kent'ky  Accel. 

■       (51.5) 

-28.21 

0.106 

16.87 

0.66 

Kent 'ky  Accel. 

»             "       (60) 

-25.69 

0.084 

17.86 

0.60 
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Jable.  1A_  Equipment  Equations  for  Overlay  Pavements 
(  ^SV  ) 

\ZSV~»  A  + A.F 

where: 

37-  Slope  Variance  AASHO  Profiloraeter 
A0=  Intercept 
A,  =  Constant 
F  =  Function  of  equipment  measurement 


Eauipment 

Factor  "F" 

Coefficients 

St'd 

Corr. 

Error 

Coeff. 

A* 

A, 

Ind.  Rough. 

Roughness 

-2.40 

0.054 

0.50 

0.98 

111.  Rough. 

n 

-0.83 

0.043 

0.58 

.  0.97 

BPR     Rough.  ■ 

n 

-1.68 

0.048 

0.51 

0.98 

N.T.  Rough. 

ti 

-1.39 

0.046 

0.60 

0.97 

Term.  Rough. 

ti 

-1.28 

0.045 

0.49 

0.98 

Mich.  Rough. 

tt 

0.42 

0.013 

0.66 

0.96 

Mich.  Rough. 

Acceleration 

-0.36 

0.004 

0.97 

0.91 

Minn.  Rough. 

Roughness  (E) 

•  -0.99 

0.043 

C55 

0.97 

.  Minn.   Rough. 

(M) 

-1.02 

0.046 

0.77 

0.94 

S.  D.  Rough. 

ii 

-1.10 

ecu 

0.73 

0.95 

U.  of  Mich.  Prof. 

H 

0.29 

0.024 

0.62 

0.96 

AASHO  Prof. 

SV 

AASHO  Prof. 

Vsv 

AASHO  Prof. 

log   (1*SV) 

CHLOE  Prof. 

1.80 

0.11 

1.00 

0.90 

CHLOE  Prof. 

Vsv 

-0.78 

1.17 

0.74 

0.95 

CHLOE  Prof. 

log  (1+SV) 

-3.47 

6.33 

0.73 

0.95 

Texas  Texture 

Texture 

3.02 

C.18 

2.15 

0.35 

S.  D.   Texture 

ii 

2.63 

0.307 

1.78 

0.63 

Kent'ky  Accel. 

Accel.   Index  (40)  ■ 

-1. 56     . 

0.013 

1.67 

0.69 

Kent'ky  Accel. 

"       (51.5) 

-2.01 

0.013 

1.42 

0.79 

Kent'ky  Accel. 

"            "       (60) 

-1.75 

0.010 

1.57 

0.73 
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iTabls.  I5_  Equipment  Equations  for  Overlay  Pavements 
(  Indiana  Rougho.meter  ) 

R  ■  A  +  A.F 
where: 

R  =■  Rou  ghne  s  s   ( in/mi ) 

A0«  Intercept 

A, a  Constant 

F  5  Function  of  equipment  measurement 


Eauipment 

Factor  "Fn 

Coefficients 

St'd 

Corr. 

Error 

Coeff, 

A. 

A, 

Ind.  Rough. 

Roughness 

♦ 

111.  Rough. 

n 

29.47 

0.803 

4.74 

0.99 

BPR     Rough. 

ii 

14.68 

0.888 

3.71 

1.00 

N.T.  Rough. 

i* 

22.82 

-  -0.836 

13*63 

0.95 

Term.  Rough. 

n 

20.83 

0.847 

5.06 

0.99 

Mich.  Rough. 

n 

49.91 

0.257 

7.76 

C.98 

Mch.  Rough. 

Acceleration 

38.76 

C.072 

14.30 

0.93 

Minn.  Rough. 

Roughness  (E) 

27.16 

0.795 

4.04 

1.00 

Minn.  Rough. 

■            (M) 

23.71 

0.372 

5.28 

0.99 

3.  D.  Rough. 

n 

22.90 

0.778 

8.97 

0.98 

U.  of  Mich.  Prof. 

n 

47.09 

0.461 

6.86 

0.99 

AA3H0  Prof. 

SV 

78.92 

i.82 

7.10 

0.99 

AASHO  Prof. 

m 

AASHO  Prof. 

log  (1+SV) 

23.84 

73.32 

17.24 

0.91 

CHLOE  Prof. 

SV 

76.96 

2.00 

14.56 

0.94 

CHLOE  Prof. 

VsT 

CHLOE  Prof. 

log  (1+SV) 

-  12.98 

100.72 

16.15 

0.92 

Texas  Texture 

Texture 

100.3 

3.18 

38.79 

0.35 

3.  D.   Texture 

it 

94.57 

5.348 

33.14 

0.58 

Kent'ky  Accel. 

Accel.   Index  (40) 

16.08 

0.2S0 

28.50 

0.71 

Kent'ky  Accel. 

"       (51.5) 

11.54 

0.233 

27.05 

0.75 

Kent'ky  Accel. 

'»            ••       (60) 

14.9? 

0.189 

29.52 

0.69 
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Table .  16_  Equipment  Equations  for  Flexible  Pavements 
(  SV  ) 

SV  =  A  +  A.F 
where: 

SV  =  Slope  Variance  AA3H0  Profilometer 
A0»  Intercept 
A,  ■  Constant 
F  =  Function  of  equipment  measurement 


Equipment  • 

Factor  "F" 

Coefficients 

St'd 

Corr. 

Error 

Coeff, 

A* 

A, 

Ind.  Rough. 

Roughness 

-16.49 

0.264 

5.93 

0.88 

111.  Rough. 

it 

-14.06 

0.269 

5.28 

0.91 

BPR     Rough. 

n 

-14.85 

0.253 

6.09 

0.87 

N.T.  Rough. 

ii 

-15.20 

0.270 

5.66 

0.89 

Tenn.  Rough. 

n 

-14.98 

Qe263 

5.55 

0.89 

Mich.  Rough. 

M 

-  5.79 

0.088 

5.22 

C.91 

Mich.  Rough. 

Acceleration 

—    O.J>C 

0.023 

7.01 

0.82 

Minn.  Rough. 

Roughness  (E) 

-13.42 

G.227 

6.48 

0.85 

Minn.  Rough. 

"            (M) 

-15.63 

0.262 

5.83 

0.88 

S.  D.  Rough. 

ii 

-19.62 

0.299 

5.32 

0.90 

U.  of  Mich.  Prof. 

a 

-11.93 

0.154 

5.00 

0.91- 

AA3H0  Prof. 

SV 

AASHO  Prof. 

Vsv 

■ 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

SV 

-  0.36 

0.595 

4.56 

0.c'3 

CKLOE  Prof. 

VsT 

-14.92 

6.235 

4.81 

0.92 

CHIOS  Prof. 

log  (l+SV) 

-24.52 

36.056 

3.35 

0.96 

Texas  Texture 

Texture 

13.79 

0.192 

12.05 

0.21 

S.  D.   Texture 

it 

13.30 

0.246 

11.82 

0.28 

Kent'ky  Accel, 

Accel.  Index  (40) 

-21081 

0.083 

6.08 

0.87 

Kent'ky  Accel. 

"       (51.5) 

-16.34 

0.051 

5. a 

0.90 

Kent'ky  Accel. 

"             "       (60) 

.-13.37 

0.034 

5.83 

0.88 
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JTable.  17.  Equipment  Equations  for  Flexiblt    ^avements 
(v/3F)    • 

\fW  -  A  +  A.F 
where: 

SV  =  Slope  Variance  AASHO  Profilometer 
A0»  Intercept 
A,  ■=.  Constant 
F  =  Function  of  equipment  measurement 


Eauipment 

Factor  MFW 

Coefficients 

St'd 

Corr. 

Error 

Coeff» 

, 

A* 

A, 

Ind.  Rough. 

Roughness 

■  -0.36 

0.033 

0.67 

0.90 

111.  Rough. 

« 

-0.04 

0.034 

0.60 

0.93 

BPR     Rough. 

ti 

-0.14 

0.032 

0.70 

0.89 

K.T.  Rough. 

H 

-0.16 

0.034 

0.65 

0.91 

Tenn.  Rough. 

n 

-0.15 

0.033 

0.63 

0.91 

Mich.  Rough. 

it 

1.06 

0.011 

0.65 

0.90 

Mich.  Rough. 

Acceleration 

0.76 

0.003 

0.86 

0.83 

Minn.  Rough. 

Roughness  (E) 

-0.03 

0.029 

0.71 

0.88 

Minn.  Rough. 

(M) 

-0.26 

0.033 

0.65 

0.90 

S.  D.  Rough. 

it    i 

-0.71 

0.037 

0*62 

0.91 

U.  of  Mich.  Prof. 

» 

0.29 

C.019 

0.60 

0.92 

AA3H0  Prof. 

S7 

AASHO  Prof. 

V§v 

. 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

sv 

1.72 

0.073 

0.56 

0.93 

CHLOE  Prof. 

VsT 

-0.16 

0.786 

0.51 

0.94 

CHLOE  Prof. 

log  (1+SV) 

-2.38 

4.496 

0.56 

0.93 

Texas  Texture 

Texture 

3.31 

0.033 

1.45 

0.29 

S.  D.  Texture 

it 

3.31 

0.037 

1.43 

0.35 

Kent'ky  Accel. 

Accel.  Index  (40) 

-0.97 

0.010 

0.72 

0.88 

Kent'ky  Accel. 

"       (51.5) 

0.21 

0.006 

0.69 

0.89 

Kent'ky  Accel. 

H            "       (60) 

0.14 

C.004 

0.73 

0.88 

33 


{Table.  18  E  (uipment  Equations  for  Flexible  Pavements 
(  Indiana  Roughometer  ) 
R  «A  +  A.F 
where: 

R  ==  toughness  (in/mi) 
A0»  Intercept 
A,  =  Constant 
F  =  Function  of  equipment  measurement 


Eauipment 

Factor  "Fw 

Coefficients 

St'd 

Corr. 

Error 

Coeff. 

A* 

A, 

Ind.  Rough. 

Roughness 

. 

111.  Rough. 

n 

13.42 

0.974 

6.42 

1.00 

BPR     Rough. 

ti 

6.11 

0.960 

5.04 

0.99 

N.T.  Rough. 

u 

6.79 

0.997 

5.89 

0.99 

Tenn.  Rough. 

n 

8.75 

0.974 

4.72 

0.99 

Mich.  Rough. 

ii 

45.39 

C314 

8.85- 

0.98 

Mich.  Rough. 

Acceleration 

30.88 

0.088 

13.20 

0.95 

Minn.  Rough. 

Roughness  (E) 

10.29 

0.873 

7.80 

0.98 

Minn.  Rough. 

"            (M) 

5.49 

0.976 

6.57 

0.99 

S.  D.  Rough. 

ti 

-    5.56 

1.082 

7.64 

0.98 

U.  of  Mich.  Prof. 

ti 

30.43 

0.515 

16.26 

0.92 

AA3H0  Prof. 

SV 

77.65 

2.916 

19.72 

0.88 

AASHO  Prof. 

Vsv 

33.75 

24.188 

18.19 

0.90 

AASHO  Prof. 

log  (1*SV) 

-    2.23 

112.383 

17.72 

0.90 

CHLOE  Prof. 

SV 

68.65 

2.004 

13.85 

0.94 

CHLOE  Prof. 

VST 

17.21 

21.471 

12.41 

0.95 

CHLOE  Prof. 

log  (l+SV) 

-  44.14 

123.403 

13.49 

0.94 

Texas  Texture 

Texture 

114.45 

0.754 

39.73 

0.25 

S.  D.  Texture 

ti 

114.30 

0.855 

39.16 

0.30 

Kent'ky  Accel. 

Accel.  Index  (40) 

-    9.63 

0.291 

15.92 

0.92 

Kent 'ky  Accel. 

"       (51.5) 

21.50 

0.161 

21.18 

0.86 

,  Kent'ky  Accel. 

»            H       (60) 

32.28 

0.105 

23.00 

0.83 
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Table „  1£  Equipment  Equations  for  Flexible  and  Overlay- 
Pavements 

(  SV  ) 

SV  =  A  +  A.F 
©   i 

where: 

3V  =  Slope  Variance  AA3H0  Profilometer 
A0«  Intercept 
A,  =  Constant 
F  =  Function  of  equipment  measurement 


Eouipment 

Factor  "F" 

Coefficients 

St'd 

Corr. 

Error 

Coeff. 

A* 

A, 

Ind.  Rough. 

Roughness 

-23.92 

.  0.338 

7.78 

0.87 

111.  Rough. 

n 

-19.23 

0.329 

6.43 

0.92 

BPR     Rough. 

it 

-21.16 

0.319 

7.73 

0.87 

N.T.  Rough. 

n 

-21.46 

0.335 

7.24 

,  0.90 
"  0.90 

Term.  Rough. 

n 

-21.06 

0.328 

6.73 

Mich.  Rough. 

it 

10.11 

0.108 

5.69 

0.93 

Mich.  Rough. 

Acceleration 

-13.41 

0.029 

8.73 

0.83 

Minn.  Rough. 

Roughness  (E) 

-17.33 

0.277 

8.26 

0.85 

Minn.  Rough. 

■            (M) 

-18.92 

0.3U 

8.00 

0.86 

S.  D.  Rough. 

it 

-24.97 

0.351 

5.67 

0.93 

U.  of  Mich.  Prof. 

M 

-11.88 

0.171 

7.48 

0.88 

AASHO  Prof. 

SV 

AASHO  Prof. 

Vsv 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

SV 

0.01 

0.687 

8.12 

0.86 

CHLOE  Prof. 

VSv 

-25.82 

11.574 

6.36 

0.96 

CHL03  Prof. 

log  (l+SV) 

-48.54 

59.047 

9.34 

0.91 

Texas  Texture 

Texture 

14.90 

0.176 

15.61 

0.15 

S.  D.   Texture 

it 

13.82 

0.292 

15.31 

0.24 

Kent'ky  Accel. 

Accel.  Index  (40) 

-17.92 

0.080 

11.94 

0.65 

Kent'ky  Accel. 

"       (51.5) 

-  8.14 

0.044 

12.47 

0.61 

Kent'ky  Accel. 

"            ■       (60) 

-  2.33 

C.025 

13.28 

0.54 
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-Table.  20  Equipment  Equations  for  Flexible  and  Overlay 
Pavements 

( m ) 

\/ST=  A  +  A.F 
where: 

SV  =  Slope  Variance  AA3H0  Profilometer 
A0»  Intercept 
A,  =  Constant 
F  =  Function  of  equipment  measurement 


Equipment 

Factor  »F" 

Coefficients 

St'd 

Corr. 

Error 

Coeff. 

Ad 

A, 

Ind".  Rough. 

Roughness 

-0.99 

0.039 

0.74 

0.91 

111.  Rough. 

n 

-0.38 

0.037 

0.63 

0.94 

BPR     Rough. 

ii 

-0.67 

0.037 

0.74 

0.91 

N.T.  Rough. 

rt 

-0.69 

0.039 

0.68 

0.93 

Tenn.  Rough. 

n 

-0.61 

0.038 

0.64 

0.93 

Mich.  Rough. 

it 

0.75 

0.012 

0.66 

0.93 

Mich.  Rough. 

Acceleration 

0;26 

0.003 

0.90 

0.86 

Minn.  Rough. 

Roughness  (E) 

-0.26 

0.032 

0.78 

0.90 

Minn.  Rough. 

"            (M) 

-0.39 

0.036 

0.79 

0.89 

3.  D.  Rough. 

it 

-0.91 

0.039 

0.64 

0.93 

U.  of  Mich.  Prof. 

rt 

0.44 

0.020 

0.73 

0.91 

AA5H0  Prof. 

SV 

AASHO  Prof. 

Vsv 

AASHO  Prof. 

log  (1*SV) 

CHLOE  Prof. 

SV 

1.82 

0.078 

0.85 

0.88 

CKLOE  Prof. 

Vsv 

-0.78 

1.174 

0.74 

0.95 

CHLOE  Prof. 

log  (1+SV) 

-3.47 

6.332 

0.73 

0.95 

Texas  Texture 

Texture 

•    3.33 

0.035 

1.70 

0.26 

S.  D.   Texture 

it 

3.26 

0.0^5 

1.66 

0.34 

Kent'ky  Accel, 

Accel.   Index  (40) 

-0.75 

0.010 

1.15 

0.76 

Kent'ky  Accel. 

"       (51.5) 

0.47 

0.006 

1.22 

0.72 

Kent 'ky  Accel. 

■             "       (60) 

1.17 

0.003 

1.34 

0.65 
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Table. 21  Equipment  Equations  for  Flexible  and  Overlay- 
Pavements, 

(  Indiana  Roughomcter  ) 

R  =  A  +  A.F 
©   • 

where: 
.  R  =    Roughness   (in/mi) 
A0=  Intercept 
A, =  Constant 
F  =  Function  of  equipment  measurement 


Eouipment 

Factor  "F" 

Coeffic 

ients 

St'd 

Error 

Corr. 
Coeff. 

Aa 

A, 

4 

Ind.  Rough. 

Roughness 

111.  Rough. 

n 

21.41 

0.898 

6.88 

0.99 

BPR     Rough. 

ii 

10.16 

0.929 

4.68 

0.99 

N.T.   Rough. 

ti 

14.43 

0.929 

9.94 

0.97 

Tenn.  Rough. 

it 

14.13 

0.923 

5.53 

0.99 

Mich.  Rough. 

ii 

47.67 

0.292 

10.15 

0.97 

Mich.  Rough. 

Acceleration 

34.24 

0.082 

14.4.7 

0.94 

Minn.  Rough. 

Roughness  (E) 

21.10 

0.813 

7.62 

0.98 

Minn.  Rough. 

n            (M) 

16.70 

0.906 

7.10 

0.99 

S.  D.  Rough. 

n 

10.06 

0.933 

10.72 

0.97 

U.  of  Mich.  Prof. 

it 

41.25 

0.472 

13.87 

0.94 

AA5H0  Prof. 

SV 

83.08 

2.241 

20.03 

0.87 

AASHO  Prof. 

Vsv 

42.40 

20.958 

17.13 

0.91 

AASHO  Prof. 

aog  (l+sv) 

14»35 

96.163 

18.35 

0.89 

0.94 

CHLOE  Prof. 

SV 

71.89 

1.967 

14.30 

CKLOE  Prof. 

VsT 

27.10 

20.296 

13.39 

0.95 

CHLOE  Prof. 

log  (U-SV) 

—19.90 

109.335 

15.48 

0.93 

Texas  Texture 

Texture 

106.31 

1.100 

38.76 

0.35 

3.  D.   Texture 

it 

107.36 

1.205 

37.63 

0.38 

Kent'ky  Accel. 

Accel.   Index  (40) 

6.28 

0.264 

21.41 

0.85 

Kent'ky  Accel. 

"        (51.5) 

38.72 

0.144 

25.29 

0.78 

Kent'ky  Accel.  - 

"              »        (60) 

54.42 

0.0S8 

28.07 

0.73 
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i 

■ 


active  in  consults . 

In  addition  to 


i 


- 
i  the  project  as  needed. 

include  machine  shop  for  main 
tents,  a  computer  center,  and  assistance  fr 

1  on  the  staff  of  the  Univarsii 
.  All  ft  >f 

at  Purdue  .  be  made 

foe   IH'I  yoUo  Computer  for  regression  aquations 

relating  subjective  and  objective  measurements.  Machine  shops  for 

d  other  small  items  are  available  at  Pu 
maintain:         ighness  equ  a.  the 

:  ect. 

The  Indiana  Hag?.       mission  has  indicated  that 
will  cooperate  in  the  research  project  and  will  give  assistance 
to  th      Jet  where  needed.  They  will  assist  in  establishing 

1  loclcu  and  detours,,  and  ass 

of 

Various  agencies  will  be  asked  to  bring  pavement  roughness 
instruments  to  Indiana  and  to  run  these  over  the  test  pavements . 
These  agencies  will  be  asked  to  furnish  to  Purdue  University  the 
data  obtained  by  their  instruments  and  all  correlations  will  be  made 
inel. 

s  items  c      for  equipment 
rental.  Attention  is  directed  to  the  fact  that  the  equipment  costs 


Se.J       d  Wages 

Invest  igat      i----------- 

(2  Keq'd)  ------ 

lie  for  12  inon 

i 

C.  Extra  Labor 

Sub  total j  sal. 

t kmen' s  Compensatic  i 

-  - 

snt-  ---------- 

Computer  Time  and  Services  --------------     J20 

V    Publication  Costs - 100 

-  - ■  -  -• «.--.. 

-  -  -  -  - 

"  -  -  „JL" 
Grand  Total $30^000 

TIME:  It  is  proposed  that  the  research  contract  be  effective  as  soon  after 

January  1,  1963  as  is  possible.  The  field  work  will  be  accomplished 

during  b      zv   of  1963  after  the  pavements  have  reached  equilibrium 

insofar  ay  stability  is  concerned.  It  is  imperative  that  the  testing 

.  no  earlier  than  July  (and  perhaps  later)  so  that  the 

■21 


: 

e  early  months  of  196k.     1 
submitted 
contract . 
RESEARCH  PIM: 

(l)  Sel  type  will 

-Ability  : 
aft  personnel  from  Purdue  University  a 

the        Research  Boa 
(2) 

.  to  use  more  than  one  panel.  It 
include  the  old  AASI10  Rating  Panel,  if  possiW 
in  these  tests. 
(3)  ;asuremen 

raber  will  be  selected 
by  Purdue  personnel. 
(k)     Invite  persons ,  tentatively  listed  below,  to  conduct  tests  on  the 
test  sections.  Pinal  decisions  rels.1  and 

equipment  will  be  contingent  upon  rental  charges 
,000)  and  will  be  determined  at  a  later  da 
.  truck-mount.       Lometer  ope  re  >er- 

vision  of  Professor  Housel. 


.  looooK  ic^.c:  t 


available . 
(cf  me  sr. 

ion  deve 

Ly 
Her. 
(f)  at  the 

.ial 

(i)  used  by  Purdue  Unive 

ounted  on  a 
jtate  High'' 
j.chigan . 
.  be  conducted  at  the  same  time 

the  selected  test  sections. 

(5)  Requ  ; cults  and  tc 

■y  would  use  to  evaluate  pave  1 
.ested,  if 
y  Index  r< 
.11  be  req 
oubctt  copiow  ox        .iginal  analogue  records. 


(6)  undei 

a  seven  (' 

SUPPO] 

surveys  t 

s  well  as  fo.. 
Professor  Quinn  is  actively  enga 

uring  pavement  conditions.  He  has  fo: 

Yoder  are  presently  conducting  a  research  project  for  the  State 
Cc-Eunission  and  the  Bureau  of  Public  Roads  relating  to  stresses 
deflections  in  pavenents. 


iCGS   of 


